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Abstract

This paper presents a detailed overview of the historical development and current state
of accuracy assessment in land cover mapping, specifically within the field of Remote
Sensing of the Environment over the past two decades. It underscores the pivotal role
accuracy assessment plays in refining land cover mapping techniques, stressing the
significance of high-quality reference data, sampling methodologies, and accuracy metrics.
Experience shows that urban expansion causes degradation of agricultural land, vegetation
and water bodies. This urban sprawl contributes to many urban environmental problems
such as poor air quality, rising temperatures and poor water quality.
Accuracy assessment techniques have undergone enhancements to bolster their scientific
robustness, resulting in a more stringent process. The collective body of research and
practical applications has propelled accuracy assessment to a mature state.
This research aims to use the best approach to estimate and evaluate the accuracy of land
use map classification based on the use of high-resolution satellite images.
Despite significant advancements, there remain avenues for improvement. This study
identifies the necessity for improved documentation of accuracy assessment methodologies
to bolster research endeavors. Moreover, as technological capabilities progress, new
challenges emerge, such as the imperative to tackle the heightened capacity for extensive
spatial and intensive temporal mapping of land cover. Addressing these challenges
mandates the development of enhanced methodologies to effectively cope with them.
Also, This paper focused on a literature review of satellite image classification techniques
and their methods.
We conclude from all this that the need to classify satellite images is essential to extract land
use data to solve environmental problems and improve living conditions.

Keywords: Remote Sensing(RS), Geographic Information Systems (GIS),
Support Vector Machine Algorithm (SVM) , Maximum
Likelihood Algorithm (MLC) ,  Accuracy Assessment
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1. Introduction

The classification of satellite images includes grouping image Pixel values into
meaningful categories. Methods for classifying satellite images can be divided into three
groups. (1) manual,(2) hybrid, and(3). Automatic.
All strategies have benefits and drawbacks of their own. Most of the classification
methods for satellite images come into the third group. The classification of satellite
images requires selecting the most suitable
classification method based on the requirements. Figure (1.1) illustrates the
hierarchy of classification methods for satellite images.
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Figure 1.1. Satellite image classification methods hierarchy.(Abburu & Babu Golla, 2015)

The automated method of classification of satellite images is further categorized
into two groups: (1) supervised and (2) unsupervised classification methods. The
current research study is a satellite image analysis with supervised classification
methods and techniques based on MLC and unsupervised based on SVM. This paper
also compares different researchers and comparative findings on methods of
classification of satellite images.(Abburu & Babu Golla, 2015)

In general, there are two types of classification techniques: parametric and non-
parametric algorithms. Parametric classification algorithms assume that the data for
each class is normally distributed. The (MLC) is the most commonly used
parametric classification algorithm, which generates decision surfaces according to
covariance and the mean of each class. Non-parametric methodologies, on the other

hand, such as SVM classification, do not make any Supposition about the
statistical nature of data and are a new technique to add to the category of image
processing techniques.(Taati et al., 2015).
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The widely used Maximum Likelihood Classifier (MLC) is a prime example
of a classification algorithm. This algorithm assigns each Pixel to a class based on
the probability that Pixel belongs to that specific class. However, such suggestions
about normal distribution may be limited and may not provide satisfactory results
in some conditions. There were also classification algorithms that used non-
parametric techniques, such as (SVM), with no assumptions about probability
distribution, aiming to find the best-separating boundaries between classes and
pixels. (Jonsson, 2015).

2. Problem Statement

because of shifts in landscape and anthropogenic changes as an outcome of
economic and growth and population expansion that affected on land use and land
cover in rural areas,and due to rapid urbanization that lead to rise additional request
for natural resources.
The need to classify satellite images to extract LULC data are essential to analyse
the processes of environment problems and to improve living conditions. Hence, to
solve these problems, it can be used the integration of geospatial techniques for
instance remote sensing as well as GIS for classification of satellite images to create
LULC maps because of have been widely applied and well known as a powerful as
well as effective techniques.

3. Research Objectives

The overall aim of this study is to classify the satellite images and the land
use statement using different classification Techniques and algorithms. This
objective will be obtain from the following sub-objectives:
(1) To investigate the study area, and identify the LC/LU classes.
(2) To perform based classification of satellite image by different algorithms.
(3) To produce the thematic map of study area.
(4) To assess the expected result from collecting ground truth references based on
accuracy indices.

4. Review of the Classifications Image and Its Methods

(Uca Avci et al., 2011) Investigated a suitable technique for general
landcover mapping. The tests were carried out on SPOT 5 multispectral data from
Istanbul, Turkey. Iso data and MLC techniques of Pixel Based were compared with
feature extraction and nearest neighbor approaches to feature extraction. The
findings showed that the efficiency of the condition-based approach is higher than
that of the others. The advantage of condition-based categorization over other
approaches
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Is considered to be the use of direct specifications for object criteria in class
definitions. Overall, iso data classifications had an accuracy of 75%; maximum
likelihood classifications had an accuracy of 82 %. Feature Extraction
classifications had an accuracy of 88 %, and nearest neighbor classifications had an
accuracy of 85%.

Tsai et al. (2011) investigated the mapping and quantification of newly
constructed buildings in Accra, Ghana, between 2002 and 2010. Using QuickBird's
very high-resolution satellite imagery, they compared two semi-automated feature
detection methods: post-classification comparison and bi-temporal layer stack
classification. The bi-temporal layer stack approach proved superior due to its
ability to minimize uncertainty by highlighting differences between buildings and
their surroundings. Additionally, a spectral/spatial contextual approach,
implemented using Feature Analyst, outperformed a true object-based feature
delineation approach (ENVI Feature Extraction) by more accurately delineating
individual buildings of various sizes. The study concluded that a semi-automated,
object-based detection approach, followed by manual editing, offers a reliable and
efficient solution for identifying and counting new building objects. This approach
combines automated detection's efficiency with human intervention's precision,
resulting in accurate and robust results.

( Abd, 2013) applied hyperspectral satellite imagery, and Google Earth was
provided for analysis. To create the thematic map of the UPM University campus
located in West Malaysia, Selangor state. The study area was categorized into nine
land use/cover classes: Clear Water, Lake, Soil, Roads, Building R-roof, Building
Roof, Building B-roof, Grass, and Tree, using two classification strategies: SVM
for Feature Extraction classification and MLC for pixel classification. The findings
showed that SVM is more reliable than Maximum likelihood MLC, with an overall
accuracy of 98.23 % for SVM and 90.48 % for MLC, respectively.

( Abd & Alnajjar, 2013) used satellite imagery to describe the LU/LC change
in vegetation and urban areas in the South of Johor in Malaysia. Landsat TM for the
year 1995 and Landsat ETM+ for the year 2011 were used. Supervised
Classification and MLC have been achieved to categorize the images into different
land cover classes. The study area is categorized into five classes: urban area,
vegetative, water bodies, and barren land unknown (cloud); analysis of shift
identification indicates that the built-up area has been increased by 3%, while the
vegetative area has been reduced by 12%. The accuracy obtained is around 90.11%
and 94.14%, respectively.
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(Byun et al., 2013) showed an effective segmentation technique for high-
resolution pan-sharpened imagery using GeoEye-1 image as well as QuickBird
image, respectively. The study focused on dense urban areas in Hobart, Australia,
and Daejeon, Korea, utilizing both spatial and spectral data. A multispectral
nonlinear edge detection technique was employed, incorporating smoothing and
isolation of multispectral edges to guide seed selection and image segmentation.
Initial seeds were automatically chosen, followed by image segmentation using an
adjusted seeded region growing technique. Based on visual evaluation and
quantifiable comparison evaluation, experimental findings on two multispectral
satellite data demonstrated that the proposed method outperformed prior
segmentation strategies.

(Tilahun, A., & Teferie, B., 2014) Focused on assessing the accuracy of land
use and land cover classification in Kilite Awulalo, Tigray State, Ethiopia. They
utilized Landsat-8 OLI_TIRS imagery from 2014 and ArcGIS 10.1 software for
analysis. Supervised classification was used to categorize the images into various
land use and land cover types, including agricultural land, settlement land, grazing
land, forest land, bush land, water bodies, and bare/stony land. To evaluate the
accuracy of the classification, the researchers generated 100 random points in
ArcGIS, which were then converted into KML format for visualization in Google
Earth. Each of these random points' classification was verified using imagery from
Google Earth, which served as ground truth data.

(Jonsson, 2015) used high spatial resolution from the SPOT5 satellite to
evaluate the classification approach that is best fit to keep up to date with new land
use in the Amazonas, Brazil. There are three approaches put to the test; 2 are Pixels-
based, and one is Feature Extraction. Concerning the former, they are SVM with
Radial Basis Function (RBF) kernel in addition to MLC. Also, the latter has been
segmented with the Multi-Resolution Segmentation (MRS), also k-NN. Each of the
three methods will generate two categorized maps: one with the three original
wavebands (green, red, and NIR) and another with a six-dimensional feature space
that includes the three original wavebands and three texture derivations. Just two
met the appropriate overall accuracy requirement of 85 %. Both were SVM (86.8
%) and KNN (86.2 %), the latter of which included texture analysis. None of the
classifications consisting solely of the three initial bands met this limit. The contrast
texture derivation from the green and near-infrared bands and an entropy texture
derivation from the red band were the three most appropriate texture derivations.
When these three texture derivatives were combined with the initial bands, the
categories became much more distinct.
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The texture analyses with GLCM separated classes more in the feature space
than when just utilizing the original red, green, and NIR bands.

(Aburas et al., 2015) applied Two Landsat satellite image TM to extract NDVI
values between 1990 and 2010. The study aimed to detect the LU/LC change in
Seremban City, which is the largest district and the capital of the Negeri Sembilan
State. MLC was utilized for the classification of Four classes of (LU/LC) namely
built-up areas, barren land, water bodies, and vegetation. NDVI values are
computed first when defining the NDVI index using the Natural Breaks (Jenks)
approach. Results showed that regions lacking vegetation increased from 3.55 % to
7.25 % in 2010, such as water sources, built-up areas, and desert fields. The dense
vegetation area also declined from 78.57 % to 65.44 %, reflecting the need for new
urban strategies to protect vegetation regions throughout urban and economic
development. Accuracy assessment, according to classifications, is 87% and 88%,
respectively. Kappa values of 0.85 and 0.87 were obtained for 1990 and 2010 NDVI
categorized maps, respectively

(Taati et al., 2015) researched to generate LU classification using an MLC and
SVM classification in the Qazvin region, Iran, using the Landsat 5 satellite TM
image. The required corrections were implemented to the images in the pre-
processing phase. The effectiveness of the two algorithms was evaluated using
overall accuracy and the Kappa index. The assessment outcome confirmed that
SVM, with an overall accuracy of 86.67 % and a kappa index of 0.82, has greater
precision than MLC in LU mapping.

(Sophia S. Rwanga & J. M. Ndambuki ,2017) highlighted the significance of
integrating remote sensing and GIS techniques for generating accurate land-
use/land-cover maps. They emphasized the use of supervised classification,
particularly the Non-Parametric Rule, in achieving this goal. The study achieved an
overall classification accuracy of 81.7% with kappa coefficient of 0.722, indicating
a high level of agreement between the classified image and ground truth data
land-use/land-cover classes identified, including agriculture, water bodies, built-up
areas, mixed forest, shrubs, and barren/bare land, providing valuable insights into
the composition of the study area. With agriculture comprising the largest portion
at 65.0%, followed by built-up areas at 18.3%, the distribution of land cover types
can inform land management strategies and urban planning initiatives.

(Kaplan & Avdan, 2017) are applied an approach combining a Pixel-based
index, and a Feature Extraction technique has been operated in a satellite image
from Sentinel-2 with a resolution of ten m. The approach uses image segmentation.
It also makes use of indices like (NDWI), which are used to extract water bodies.
Two study areas, one mountainous and the other urban in Macedonia, were chosen
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because they have distinct characteristics. The outcomes of the NDWI have
been enhanced by a kappa coefficient of more than 0.5. The overall accuracy of the
Feature Extraction categorization was greater than 90% in the first region, with a
kappa coefficient of 0.88, but the kappa coefficient was 0.9 in the second area

(K. Nivedita Priyadarshini et al., 2018 ) focused on land use and land cover
(LU/LC) classification in the Paonta Sahib region of Himachal Pradesh, using
Sentinel-2A satellite data. The study employed different algorithms, both
supervised (such as MD, ML, Parallelepiped, and SVM) and unsupervised (such as
ISO Data and K-Means), to classify the land cover types in the region. Based on the
results, it seems that the Maximum Likelihood classification method achieved the
highest accuracy among the applied methods. This indicates that it's the most
suitable method for performing LU/LC classification using Sentinel-2A data in the
Paonta Sahib region. Accuracy assessment is crucial for evaluating the reliability
of the classification results.

(Miranda et al., 2018) indicated that high-resolution satellite images can be
classified for land cover (LC) using supervised techniques. The land cover map of
Indonesia’s central Java region. Sentinel-2 has obtained the satellite image, which
was collected through USGS. For supervised classification, Arc GIS 10.5 was used
to categorize image objects. To create a land cover map of the four groups (urban,
barren land, water, and forest), he describes the main groups in the mapping of the
RSNI-1 National Standardization Body of Indonesia. This research established a
supervised classification with MLC, where the land cover classification was
correctly assigned to 4 categories, with overall accuracy equal to 1, while the kappa
index is equal to 0.48966. While the evaluation yielded a low Kappa accuracy value,
it also exhibited a high overall accuracy. This high accuracy can be attributed to the
comprehensive supervised experiment conducted during the classification stage.

(Roy et al., 2018)studied the output of per-pixel classification comparatively to
Feature Extraction image analysis for mapping mango orchards in Uttar Pradesh's
Sitapur district (UP). High-resolution IRS-Resourcesat-2 LISS IV imagery was
used. The Supervised Maximum Likelihood algorithm was used for pixel-based
classification, and the Segmentation Lambda Schedule was used for Feature
Extraction classification. Following the collection of ground truth data, an accuracy
analysis showed 65 % and 92 %, respectively, which increased to 96 % after visual
editing of the latter. According to the findings of the study, feature extraction
classification is the state-of-the-art method for high-accuracy mapping of orchards.
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( M. Majidi Nezhad & A. Heydari et al., 2019 ) The study focused on enhancing
the accuracy of land cover classification in the Mediterranean climate region,
specifically in Rome, Italy, using satellite imagery from Sentinel-2A provided by
the European Space Agency (ESA). Two classification algorithms, ML and SVM,
were employed for the classification process using ENVI software. The study aimed
to identify five land cover classes: urban, forest, water, agriculture, and empty land.
The results showed that the ML method, when applied to Sentinel-2A images,
achieved higher overall accuracy and Kappa coefficient compared to the SVM
method. This superiority can be attributed to several factors: Methodological
Enhancements: The ML method was enhanced through additional steps such as
Sieve Classes, Clump Classes, and Majority/Minority Analysis, aimed at increasing
accuracy and kappa coefficient for Image Quality and Training Sample Sites.

(M. Matin Saddiqi et al., 2021) demonstrated that the application of remote
sensing combined with Geographic Information Systems (GIS) in environmental
studies is invaluable across various domains, including land use and land cover
change detection, environmental assessment, landslide mitigation, and flood hazard
forecasting and assessment. Change detection, a common use of remote sensing and
GIS, involves comparing imagery from different time periods to identify and
quantify changes in land cover and land use over time. Both passive and active
remote sensing techniques were employed for change detection analysis.

( Nadia A. Aziz & Imzahim A. Alwan,2021 ) studied classify land cover in the
Al-Hawizeh marsh located on the lrag-lran border using Sentinel-2B satellite
imagery by the European Space Agency (ESA), with a spatial resolution of 10
meters. The study utilized three classification methods — Maximum Likelihood
Classification (MLC), Artificial Neural Networks (ANN), and Support Vector
Machines (SVM) —to classify land cover into six distinct classes: marsh vegetation,
shallow water marsh, deep water marsh, agricultural area, barren soil, and urban
area. The primary objective was to assess the accuracy of these methods in
differentiating these land cover types. The analysis utilized Sentinel 2B imagery as
input data. The study found that when applied to Sentinel 2B images, the MLC
method outperformed both ANN and SVM methods in terms of overall accuracy
and Kappa coefficient. This suggests that MLC, in this specific context, proved to
be the most effective classification technique for the given land cover classes and
data sources. Specifically, the overall accuracy values for MLC, ANN, and SVM
methods were declared as 85.32%, 70.64%, and 77.01%, respectively. This
suggests that for the classification of marshland areas in the AlHawizeh region,
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the MLC method proves to be the most effective among the three tested
algorithms in this study area.

(Fernando, P., et al., 2022) used approach comprehensive and effective for
vegetation and water body detection in a tropical agricultural area like southeastern
Mexico. Using Sentinel-2 satellite images along with spectral indices, and
employing machine learning algorithms such as support vector machine, random
forest, and classification and regression trees can indeed enhance the analysis. The
division of the study period into two seasons each year seems logical, as it likely
captures significant changes in vegetation and water dynamics characteristic of
tropical regions. Additionally, identifying various land use categories, including
water bodies, land in recovery, urban areas, sandy areas, and tropical rainforests,
provides valuable insight into the landscape composition. Overall accuracy and
kappa index scores are impressive, indicating high performance across the board.
The support vector machine and kappa index stand out with the highest accuracy,
suggesting its effectiveness in accurately classifying land cover types and
minimizing false positives.

(Ali  &Jaber,2020).Concern over water supply has increased recently,
especially in arid and semi-arid areas. Iraq's Sea of Najaf serves as an example of a
place with little water availability. As a vital water source for local populations, this
lake is susceptible to climate change and other stressors. Accurate surface water
mapping is imperative for effective water resource management. While a potent
tool for detecting surface water, remote sensing can struggle to differentiate
between water bodies like lakes, rivers, and wetlands. The wider spectral range of
Sentinel-2B provides more information about surface water, which can be helpful
for distinguishing between different types of water bodies

(Islami, F. A ., et al., 2022) conducted a thorough examination of land use and
land cover (LULC) changes in Sadar Watershed, Mojokerto, East Java, Indonesia,
over the span of a decade. Achieving accurate classification of LULC from remote
sensing imagery is indeed challenging but crucial for understanding the dynamics
of land use change, especially in regions experiencing rapid population growth like
Mojokerto Regency. Thus, the approach applied in the study, wherein Google Earth
was utilized for identifying ground truth and ArcGIS for cover-age of random
points, appears rather sound. That is true to the extent that the division into five
categories appropriately covers the main types of land use in the region. It is also
revealed from the Overall Accuracy and Kappa Coefficient for each reported year
that classification results are accurate enough and consistent for the entire year. The
quantitative analysis of the study proved that high overall accuracy and Kappa
coefficient show that the classification is true to the actual distribution of distinct
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land use types in the study area. In sum, the present study has made a significant
contribution to identifying the trend of land use change in Mojokerto Regency,
which may be beneficial in formulating policies and plans in line with urban
planning, environmental management and sustainable development in the examined
area.

(Alberto Concejal, 2024) he underlined how earth observation has made it
possible for evaluation without the need to visit the site as it only requires the
acquisition of both terrestrial and atmospheric information. Since sentinel-2 satellite
has wide spectral band which includes the visible and Non- visible light giving
detailed description of the land features such as vegetation, water body, urban areas
and so on, it is greatly useful in classification of the land use.

(Fahad &Dibs,2020,Yousef& Jaber,2023, Dibs &Al-Ansari,2023,). In pixel-
based classification, the algorithm compares the spectral signature of each pixel to
a set of pre-defined spectral classes or a statistical model, such as a Gaussian
distribution. Classification models also useful for analyzing changes in satellite
images and identifying patterns of changes over time

(Jing Qian, 2007) the study was carried out with an intention of comparing the
different classifications made on the remote sensing data in an arid environment.
The search involved comparing Pixel based image classifiers including the
Maximum likelihood algorithm with a Feature Extraction image classifier using a
Landsat ETM+ image to identify the appropriate arid zone image classification
technique. Both techniques were assessed for accuracy using ground control data
which were extracted from high-resolution satellite data, aerial photographs and
field data. The finding indicated that the Feature Extraction technique yielded 89 %
accuracy for the kappa index. 87, while 71 % favour a kappa index of 0. Indeed, 66
for the Pixel-based approach.

Mostafa et al. (2014) conducted a comparative study of two classification
methods using high-resolution satellite imagery acquired from the IKONOS
satellite. The study focused on four distinct test areas within Assiut governorate,
Egypt, each representing different planning requirements. The first method
employed conventional pixel-based image analysis, utilizing ERDAS V.9.2
software for processing and classification. The second method involved object-
oriented image classification, implemented using eCognition Developer software
V.8.0. The accuracy of each method was evaluated using overall accuracy and
kappa coefficient derived from confusion matrices. The study's findings
demonstrated that object-based image analysis outperformed pixel-based analysis,
yielding more accurate results. Furthermore, the study revealed a positive
correlation between the level of planning in an area and
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the accuracy of the classification results, indicating that areas with more
detailed planning tend to produce more precise classifications.

(Sertel & Alganci, 2016)showed that The impact of forest fire in the region was
determined by comparing pre and post situation in Izmir, Turkey. SPOT-6 images
are defined depending on Pixel and Feature Extraction classification algorithms to
reliably distinguish the boundaries of burned areas. The current findings
demonstrate that relying solely on normalized difference vegetation index (NDVI)
thresholds to identify burn marks is inadequate for Feature Extraction classification.
However, developing a rule set that involved mean brightness numbers of near-
infrared and red bands and mean NDVI values for all segments significantly
enhanced classification accuracy. According to the assessment findings, A map of
the burned area was created using a Feature Extraction with a kappa value of 0.9322
and a pixel-based method with a kappa value of 0.7433.

(Yousef & Jaber,2023).The course of the river may traverse through urbanized
regions, agricultural fields, forests, and natural reserves. These distinct land cover
types pose challenges when utilizing remote sensing data to monitor and estimate
the surface area of Sea of Najaf. Furthermore, the study area is subject to both
natural and anthropogenic factors that can impact the dynamics of the Lake. Natural
elements, such as seasonal fluctuations, precipitation patterns, and geological
processes, interact with human activities, including irrigation, dam construction,
urbanisation, and deforestation. Comprehending and quantifying these influences
on the lake's surface area are essential for effective water resource management and
environmental conservation endeavours

(Dervisoglu et al., 2020) researched that Wet lands greatly benefit from remote
sensing concepts and techniques, according to studies. The object was to determine
the coastline of the wetlands. Sentinel 2 satellite data is used to investigate Duden
Lake's coastline throughout all four seasons using pixel-based techniques. The
techniques are investigated and assessed for their applicability in evaluating the
shallow wetland coastline. The classification accuracy of pixel-based and feature-
extraction-based images is assessed. The accuracy evaluation applied to the
classification results was greater than 90% in each method.

(Maarez & Shareef,2023) Sentinel-2 satellite imagery was used to assess the
rise in water levels in the Sea of Najaf region in many studies
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'A summary the proposed studies"’
: Year of .. . .
Nam. |Researcher's name research The technology uesd Cognitive addition The satellite used | Search area
The showed that the
1 Uca Avci 2011 10, MLC efficiency of the condition SPOT 5 Turkey
based approach is higher
than of the others.
post-classification The feature analysis
. comparison and approach outperformed . .
2 Tsai 2011 bi-temporal layer stack |the feature extraction QuickBird Ghana
classification approach
3 Abd 2013 MLC , SVM fﬂ\ﬁ'\c" Is more reliable than | . jsat ™M | Malaysia
The accuracy of the
. Landsat ETM+ satellite is | Landsat ETM+, .
4 Abd & Alnajjar 2013 MLC better than Landsat TM Landsat TM Malaysia
satellite
. . . GeoEye-1, .
. . This method is superior K . Australia,
5 Byun 2013 image segmentation and gives good results. QuickBird Korea
A number of random
Tilahun , A. & Supervised points can be used to Landsat-8 Lo
6 Teferie, B. 2014 classification achieve the desired OLI_TIRS Ethiopia
accuracy.
7 Jonsson 2015 SVMMLC,k-NN | Both SVM,K-NN the SPOTS Brazil
accuracy requirements.
Increasing urban areas
8 Aburas 2015 MLC and decreasing vegetation Landsat TM Negeri
cover
9 Taati 2015 MLC,SVM SVMis mol\r/lel_rg"ab'e than| | andsat 5 T™ Iran
The approach image The overall accuracy of
10 Kaplan & Avdan 2017 segmentatlon,the the Fea’_[ure: Extraction Sentinel-2 Macedonia
Feature Extraction categorization was greater
categorization than 90%
1 K vaedl'_ca_ 2018 employed_ different [the MLC method achieved Sentinel-2A pradesh
Priyadarshini algorithms the highest accuracy
The overall accuracy is
12 Miranda 2018 MLC high, unlike the low Sentinel-2 | Indonesia
accuracy of the Kappa
indicator.
Feature extraction
MLC,Feature Extraction|classification is preferred |IRS-Resourcesat-
13 Roy 2018 classification for high-resolution 2 LISS IV Pradesh
mapping of orchards.
14 M. Majidi Nezh_ad 2019 MLC , SVM MLC Produces higher Sentinel-2A Italy
& A. Heydari overall accuracy.
15 Nadl? A Aziz & 2021 MLC,SVM,ANN MLC is more reliable Sentinel-2B Irag-lran
Imzahim A. Alwan border
SVM, random forest,
16 Fernando, P 2022 |and classification and SVM is more reliable Sentinel-2 Mexico
regression trees
Accurate surface water
17 Ali &Jaber 2020 remote sensing mapp!ng Is imperative for Sentinel-2B Iraq
effective water resource
management
The Sentinel-2 satellite is
18 Alberto Concejal 2024 remote sensing partlcu_larly valugble for sentinel-2
collecting data without the
13 . .
need for field visits.
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5. Conclusions

By understanding land use patterns and trends at different scales, it can better plan
and monitor development activities to minimize negative impacts on the environment
while maximizing economic and social benefits. This information is essential for
making informed decisions and implementing effective strategies for sustainable
development.
The integration of RS with GIS techniques for the classification of satellite images to
extract LU/LC maps is very important because these techniques have saved time, cost,
and effort.
The literature review has shown mixed results, as there are different methods for
analyzing satellite imagery. Current research is exploring whether its theoretical
advantages can be applied to a particular form of imagery to obtain more reliable
results. Recent research has been stimulated by this ongoing debate. These methods
have advantages and disadvantages in mapping and analyzing changes in satellite
imagery. The performance of each technique is compared in this study to determine
the best approach for this type of application. This information is of great importance
to managers in strategic planning and future research on land quality and modeling
agricultural land use changes.
6. Recommendations
1) It is possible to draw LU/LC map more efficiently using high-resolution images
and more accurate analysis of LU/LC classifications using high-resolution image
downloads such as Satellite Worldview, Quick Bird, and IKONOS.
2) Use SVM algorithm as an effective algorithm for extracting LU/LC maps to create
a geodatabase by integrating RS and GIS due to its high accuracy and greater precision
in the research field.
3) Conduct more studies using high-resolution thermal or radar images to gain more

information.
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4) Plan future work to implement deep learning techniques to enhance the efficiency
and quality of the methodology. It would increase the overall accuracy of the
technique by adding more data samples to the training and test sets. The dataset could
also be improved by improving the studied classes to include more diverse terrain
detection.

5) It is important to continue comparing the advantages of each of these methods with
different types of LU/LC and different types of images. Comparing how different
techniques perform when classifying forest/non-forest areas or urban landscapes and
LU/LC classification in different climate zones are just examples of what should be
seen if one approach can be better defined. However, the applications of this study are
endless with problems and issues related to LU/LC analysis and change detection.
6)To improve the accuracy of land use classification assessment, it is necessary to
implement remote sensing methodologies that use satellite imagery to monitor and

accurately quantify land cover and land use (LU/LC) changes.
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